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An monatomic ideal gas at 300 K has a volume of 15 liters at a pressure of
15 atm. Calculate
a. The final volume of the system
b. The work done by the system
¢. The heat entering or leaving the system
The change in the internal energy

&

The initial state of a quantity of monatomic ideal gas is P = 1 atm, V =1 liter,
and 7' = 373 K. The gas is isothermally expanded to a volume of 2 liters and is
then cooled at constant pressure to the volume V. This volume is such that a
reversible adiabatic compression to a pressure of 1 atm returns the system to its
initial state. All of the changes of state are conducted reversibly. Calculate the
value of V and the total work done on or by the gas.
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(2_./5) One mole of N, gas is contained at 273 K and a pressure of 1 atm. The addition
of 3000 J of heat to the gas at constant pressure causes 832 J of work to be done
during the expansion. Calculate
a. The final state of the gas
b. The values of AU and AH for the change of state
¢. The values of ¢, and ¢, for N,

Assume that nitrogen behaves as an ideal gas, and that the change of state is
conducted reversibly.
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3.2) One mole of a monatomic ideal gas is subjected to the following sequence of

steps:
a. Starting at 300 K and 10 atm, the gas expands freely into a vacuum to triple
its volume.

b. The gas is next heated reversibly to 400 K at constant volume.
c. The gas is reversibly expanded at constant temperature until its volume is
again tripled.
d. The gas is finally reversibly cooled to 300 K at constant pressure.
,— Calculate the values of g and w and the changes in U, H, and S.

@ (mde @ v n.isL B yenae
Tf_ m Pz ihe AMdodm Tl -
N (y,_ oot
V.= ’m’ﬁ:.mz 2. 4o\ T-l;;‘\wK ?’.:-V—:E e - (4.9% odm
0

(%9
Tq“ﬂk

0=t wBodm

oy | Jpoko.082
@ Ve=hVy= 2214l B V=5 = (oo

Tpuools
Y= -}b?ﬁ |8 odm

@@ : =w = "KTLn o mox8 Al x9n3= 2M40.29T
alU= AH=o0

_.AQ-_- 3-‘1‘!09‘0'_ N jK
as=%% e q.0 J/

@I : e aU= feudT= LG* IR (woo-n00)= (2416 T

=0
At 2.9F 8 3lag X (00 = 20N8-6 I

Uoco_
A= 882 oD = (GxEAM Ign= 25931k

@-'@: dq= w= nﬂkw‘ﬁ': B M R&00 X In%=169%-127

av=ar=o
AS= A%:m = a.?% 3T [k

@40 : w= Plv-ve)= LUBR (1062~ 22.14) X [ol- L= -820.0%T
AUz Cu(Ts-Ty)= (GF B-AE¥ (hoo-to0) = ~1241.163
AH = Cplle-Tu)= LT%B. H % (%o-4oo)= ~20N8.0J
q= wtal= -pnnyg- B.lo= ~20n%A7J

aS= Cofn %: 9 0¥ @ NEE LN = -5.4803/k

al = o
A&H = 4
W = 556
§ =35
A5 = (5.88

J JeDK:s -MAT
- .5% 60y A (™%
. - = -~ nCyaT= —00MAmde ¥ mole- &
- ?3!3_ 12'-7‘ 192 = W2LK
(T".- nk =~ oa‘ﬂl\*O-OGt )

Wem= MAT 2%G3 W7 = "ALN]

&

The initial state of 1 mole of a monatomic ideal gas is P = 10 atm and 7' = 300 K.
Calculate the change in the entropy of the gas for

a. An isothermal decrease in the pressure to 5 atm

b. A reversible adiabatic expansion to a pressure of 5 atm

_—_ C. A constant-volume decrease in the pressure to 5 atm
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One mole of a monatomic ideal gas undergoes a reversible expansion at constant
pressure, during which the entropy of the gas increases by 14.41 J/K and the gas
absorbs 6236 J of thermal energy. Calculate the initial and final temperatures
of the gas. One mole of a second monatomic ideal gas undergoes a reversible
isothermal expansion, during which it doubles its volume, performs 1729 J of
work, and increases its entropy by 5.763 J/K. Calculate the temperature at which
the expansion was conducted.
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